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Project Introduction

The vibroacoustic characteristics of structures are vital in determining the
operational envelope and mission feasibilities. The sources of vibroacoustic
excitation are mainly due to noise generated by the launcher during ignition,
lift-off, and atmospheric flight. Typically, foam or fiberglass claddings and
cores or acoustic liners which incorporate resonating chambers are used to
prevent the transmission of sound through such structural locations. However,
this approach is found to be ineffective for vibroacoustic sources with
dominant frequency content below 400 Hz. It is proposed to develop a
metamaterial-inspired composite structure incorporating low-frequency vibro-
impact resonating elements coupled with conventional high-frequency acoustic
absorbers. The idea is to employ structurally-integral tuned resonators to pick
up energy from incident low-frequency sound waves and utilizing the
mechanism of frequency up-conversion via impacts, transfer the energy to
higher modes in the sandwich primary structure for subsequent dissipation
with conventional acoustic absorbers. The advantage of the proposed structure
would be in reducing the transmitted pressure of low frequency waves, for
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Technology Areas
Primary:

e TX12 Materials, Structures,
Mechanical Systems, and
Manufacturing
- TX12.2 Structures

- TX12.2.5 Innovative,
Multifunctional
Concepts

Target Destinations
The Sun, Earth, The Moon,
Mars, Others Inside the Solar
System, Outside the Solar
System

TechZPort

) For more information and an accessible alternative, please visit: Page 3
Printed on 12/15/2022 https://techport.nasa.gov/view/34199
09:42 AM UTC


https://techport.nasa.gov/view/34199

